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Ten Years of Packard Pioneering in Aircraft Motor Development 

1915-1925 

And Now 


F ORMAL announcement is now made of two new Packard engines, 
pronounced the greatest advance in aircraft motors since the Liberty 
E.ngine. Acceptance tests laid out by the Army and Navy Air Services 
have been passed successfully by these new Packard motors — designed and 
built to the exacting standards of all Packard products. 
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Two New Sizes of Aircraft Motors 
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THE WRIGHT J-4 AIR-COOLED 
AERONAUTICAL ENGINE 


y/ERONAUTic engineers for 
GaZ years past would have used 
air-cooled aeronautical engines 
had they been as fully developed 
as water-cooled. 

In recognition of this fact the 
Wright Aeronautical Corpora- 
tion has, for the past two years 
given major consideration to 
the development of the “Whirl- 
wind” series air-cooled engine 
— culminating in the present 
Wright J-4 model. 

Governmental and commer- 


cial engineers, both American 
and foreign, watching this ad- 
vance realize that they can now 
obtain in the Wright J-4 all the 
many advantages of an air- 
cooled power plant. 

It is significant that after ex- 
haustive and comparative study 
of various engines (both water 
and air-cooled) a company that 
is undertaking the most impor- 
tant commercial project in 
America has finally placed, their 
orders for Wright J-4 engines. 

t the Wright J-4 engine, to- 


WRIGHT AERONAUTICAL CORPORATION 
Paterson, New Jersey, U. S. A. 


Qnci higher performan ... 

Free from radiation trmMes. 

Rest for flying in extremely hot or cold ueather. 
Decreased upkeep and handling expense . 


Increased flying c ime. 

Decreased cost and weight of spare parts. 
Starts^quick^in cold weather. 

Decreased first cost. 


WRIGHT J-4’S ARE JUST AS DEPENDABLE AS THE FAMOUS WRIGHT E-4 

WRIGHT 
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The Saratoga 

N O more impressive sight has ever been given to aero- 
nautical observers than the launching of the majestic 
airvra I ■ . airier U.S.S. Saratoga. This latest product of naval 
archil, inral genius is not only the last word in ships but in 
its experimental features it will be a veritable floating aero- 
naut i. I laboratory. Entirely apart from its relationship to 
avinti. M. the Saratoga is exceptional in its superlative char- 
acteri-tus. It has the greatest power of any ship; it lias 
doable the horsepower of the Leviathan. It is the longest 
ship. When launched it was more nearly completed than is 
usual with naval vessels, so that it was the greatest weight 
that ever slipped down the ways. Its commissioned personnel 
will exceed that of any battleship, one hundred and eighty 
officers being required. Its sixteen hundred enlisted men will 
represent in variety of trades an expert crew such ns was 
never before known afloat. With its sister ship, the Lex- 
ington. it will be the largest and fastest craft of its kind in 
the world. 

It. i- interesting to recall at this time that it is due to the 
money subscribed by Japanese children that these carriers 
were allowed to the United States. At the time of the Limi- 
tation of Arms Conference, the British had three aircraft 
carriers, the French had an experimental ship and the 
Langley was building. The Japanese had none, but they had 
aa armored cruiser that had been built partly by the pennies 
contributed by school children. It was claimed by Japan’s 
representatives that the scrapping of this ship was inadvisable 
owing' to popular national sentiment, but that it could be 

craft carriers under the treaty had been fixed at 27,000 tons. 
The best that could be done with this 45.000 ton ship in the 
convening process was a minimum of 33,000 tons. As the 

bailie .misers that were to be scrapped, onr Naval officers 
stated that the same change could be made with our ships. 
It was agreed by all the parties to the treaty that the con- 
versinn would be allowed and in this way the United States 

one of those little bits of sentimental history that may have 
a marked effect on future naval warfare. 

The cost of the Saratoga was originally intended to bo 
S23.liiut.000 but by additional improvements this has been 
iiu- r' r, : . -.1 to about $15,000,000. This appears to be a large 
amo""t of money to put into an experimental ship, particu- 
larly . . there is no firm conviction among naval experts even 
as to what the future type of aircraft carrier will be. There 
appear to be two distinct views; one which favors the large 
tonnage ship, the other believing that three ten thousand ton 
ships would have very decided advantages over the larger 


carrier. The cost of the three smaller ships wonld be abont 
the same as the 33,000 ton Saratoga. The larger ship would 
have the advantage of speed, ability to maintain speed in 
heavy seas, a stable platform, and to carry a large number of 
airplanes. The smaller ships wonld be able to fly their air- 
craft off the decks three times as fast as the larger carrier, 
and also to receive them back on board three times as fast. 
They would be three times less vulnerable to attack, and 
when lost, the deficiency in the fleet’s air power would not 
be so great. While the flying platform is less stable it is 
thought that the smaller carrier wall give a percentage of 
flying availability that wonld be satisfactory, for there is a 
question as to the efficiency of any carrier operating in heavy 

Three small carriers could cover much more son area than 
one large ship. The smaller ships could carry more airplanes 

enees which are naval opinions and not ours that there is 
much variance of thought in this new field of naval construc- 
tion. One thing that can be regarded as certain, and that is 
that no effort will be neglected by the Naval authorities to 
increase the air power of the fleet, they having come to a 
very real realisation of the necessities of aviation ns a prime 


Anti Aircraft 

T HE ridicule that has been heaped on anti-aircraft guns 
by the flying fraternity is bound to have an unfortunate 
reaction. While it is agreed that anti-aircraft guns make 
almost an infinitesimal percentage of hits when firing at a 
target in the air, the danger of the barrage is to bo given 

officers who has had much experience in towing targets for 
anti-aircraft guns made a very apt remark when he said that 
the danger from anti-aircraft fire was mainly from aircraft 
running into the fire rather than from direct hits. That an 
anti-aircraft barrage can be very dangerous to attacking air- 
planes flying under ten to fifteen thousand feet must be 

of an opponent is always unwise. 

Then it seems to ns that air forces should develop anti- 
aircraft defenses. Aircraft is the best defense against air- 
craft — but all the auxiliaries should be under one command. 
Division of command in defense is fatal — as would be evident 
by the division of functions of aerial coast defense between 
the Army and Navy. The Coast Defense of any country will 
eventually come under air forces — with gnns as adjuncts. 
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The Aircraft Carrier Saratoga Launched 

Largest and Fastest Ship of its Kind to be Ready Next Year 




fork Shipbuilding Corp. shipyard 
p. m. on April 7. The ship[s 


The U.S.S. Saratoga, built to carry i 
the Navy with the most powerful < 
was launched at the New York 
at Camden, N. J., 
dynamos and steam turbines were constructed for extraordi- 
nary speed and would cany her across the Atlantic in less 
than four days. The ship is 888 ft. long, making her the 
longest naval craft in the world. The flying deck which covers 
her is long and wide enough to hold two oldtime battleships 
set end to end. 

As the vessel started down the ways Mrs. Curtis D. Wilbur, 
wife of the Secretary of the Navy, swung a bottle of mineral 
water, decorated with red, white and blue ribbons, against the 
bow, and said : 


Every precaution was taken to prevent the ship racing 
across the Delaware River and into the PhUadolphia piers 
after the launching. A heavy cable was attached to buoys 
a short distance from the New Jersey shore and the vessel was 
halted as it struck this. Anchors were thrown over immedi- 
ately and tugs worked the ship into a safe position. 

Twenty airplanes flew over the shipyards as the Saratoga 
was christened. Just after she slid out on the water twenty 
carrier pigeons were released by Mrs. Wilbur with a message 
to President Coolidge announcing that the ship had been 
launched. The birds flew to their home at the Naval Air 
Station in Washington and the message was delivered to the 
President just after 4 o’clock. It read : 

“The U.S.S. Saratoga, aircraft carrier, has been christened 
and launched at the New York Shipbuilding Company’s yard 
at Camden, N. J., contemporaneously with the release of this 
message by earner pigeon. 

“Curtiss P. Wilbur.” 

In Secretary Wilbur’s speech after the launching he em- 
phasized the Saratoga's relation to the Naval Arms Conference 
at Washington and the Arms Limitation Agreement. 

“The launching of the Saratoga is an event of great sig- 
' niflcance. It has n historical significance. It is the fifth 
ship of that name in the United States Navy. The fourth 
Saratoga, an armored cruiser, was launched in Philadelphia 
in 1891, originally known as the New York. It was Admiral 
Sampson’s flag ship at Santiago in the war by which the lib- 
erty of Cuba, of Porto Rico and of the Philippines was 
achieved. The New York, afterwards the Saratoga, is now 
the Rochester, the flag ship of our Special Service Squadron, 
although thirty-three years old. Her commander, Captain 
Ellis, reports that the ship is in tine shape and ns good as 
the day she was commissioned. This fact is worthy of note 
in view of the fact that the warship is considered to have 
a life, of only twenty years. Wliat is meant by the statement that 
the life of the battleship or capital ship is only twenty years 
is that by reason of new developments constantly being made 
the twenty year old battleship would be comparatively help- 
less in a battle with a new ship with all the improvements 
and additions developed in the twenty years after the older 
ship was built. In contrast with this when we say that the 
life of an airplane is three years we mean that on the average 
a plane is non existent after a lapse of three years. 

“We come now the the new “Saratoga” that has just lieen 
launched at the yards of the New York Shipbuilding Corp. 
This ship was nutliorizod by Congress in 1916. It was to be 
a battle cruiser carrying eight 16-in. and sixteen 6-in. and 
four 3-in. anti-aircraft guns. The contract for the ship was 
let before we entered into the World War, but the keel was 
not laid until 1920 because the unrestricted submarine war- 
fare made it imperative that we should devote all our ship 
building energy to the production of destroyers, submarines 
and merchant ships. After the dose of the World War we 
began the coutsruetion of the vessels authorized by the build- 
ing program of 1916, which had not yet been started, and 
resumed construction upon those which had been begun. In 


the midst of this tremendous building activity upon these 
great ships, the Conference for the Limitation of Naval 
Armament was called by President Harding. 

“It was agreed by signatory powers that their respective 
naval establishments should be limited in accordance with the 
Treaty then entered into. In pursuance of this agreement 
eighty capital ships, twenty-eight of which belonged to this 
nation, were scrapped. Of our new ships, then building, the 
Colorado and West Virginia were completed and the Saratoga 
and Lexington, originally laid down as battle cruisers, were, 
in accordance with the agreement, to be converted to aircraft 
carriers. This ship, in her present condition, is not only a 
concrete evidence of the effect of the agreement limiting naval 
armament, but is also concrete evidence of the fact that at 
that conference the question of aircraft was under consider- 
ation and that one of the methods adopted for limiting the 
effect of aircraft in transoceanic warfare was by limiti 
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Saratoga as aircraft carriers, each to have a displacement of 
33,000 tons, and in addition to complete aircraft carriers hav- 
ing a total tonnage of 69,000 tons, making the total displace- 
ment of aircraft-carriers of over 10,000 tons each, 135,000 
tons. The Saratoga with her 33,000 tons, will carry 72 planes, 
of which 31 will be bombing planes, that is to say, for each 
bombing plane carried there will be about 1,000 tons of 
weight to the ship. 

“The total cost of the Saratoga with all her equipment will 
be about $45,000,000. Thus for each bombing plane carried 
she will have to have more than one thousand tons of displace- 
ment costing over a million dollars. As an illustration of how 


a Congressional Committee he was asked “Would you rather 
have a fortv-five million dollar battleship or a thousand 
bombing planes ?” The questioner undoubtedly assumed that 
the two were equivalent, namely, that a bombing plane cost 
$45,000 and that you eould build a thousand of them for the 
cost of a battleship, but the admiral under examination may 
have made a mental calculation something like this. ‘It takes 
a thousand tons of an aircraft carrier costing a thousand dol- 
lars a ton to carry one bombing plane; to carry a thousand 
bombing planes would require a million tons of shipping. 
This would be almost equal to the combined tonnage of Great 
Britain and America in capital ships under the Treaty for 
the Limitation of Armaments. It would require in addition 
to the 35,000 aircraft tonnage authorized by the Treaty 
eighty-six aircraft carriers of 10,000 each. Thus, to take 
care of 1,000 bombing planes we would have to add ninety- 
one aircraft carriers to the Navy, each sliip to have her aux- 
ilinrv fighting and spotting planes. Moreover, the shore 
establishment of the Navy is about equal in value to all the 
vessels in the Navy, that is, about a billion and a half dollars; 
the addition of ninety aircraft carriers to the Fleet would 
require substantial addition to the shore facilities, probably 
not equal in value to the cost of all of the carriers, that is a 
billion dollars, but at least a substantial addition to the 
present shore facilities.’ To man these ninety-one ships Would 
also require that the personnel of the Navy to be about 
doubled and the annual appropriations increased by about 
one hundred million dollars. After this hasty mental ap- 
proximation of the result involved in the addition of 1,000 
bombing planes to the Navy, the witness, who believed in 
both a surface navy and in the expansion of the naval air- 
craft program, answered that he would prefer the 1,000 bomb- 
ing planes. Of course I do not pretend to say that I have 
correctly portrayed the mental operations of this witness, but 
the suggestion illustrates the implication involved in a sub- 
stantial addition to the naval air force. 

“In this connection it should be observed also that in the 
proposition advanced before the last Congress for the unifi- 


cation of the air force, i 


s provided that all aircraft ci 


1 be turned . 

is great ship, the Saratoga, designed and built under the 
pervision of the Engineering and 'Construction Corps of 

3 Navy was to be turned *- ‘ ‘‘ 

cause, although our Naval 

e to design, conceive, construct and put in 
w ship, it was believed by the proponents ot tne measure 
— 1 ' ■ operate the 

her designed speed of 33.9 
knots (almost. 39 mi./hr.), 180,000 hp. must be applied to the 
four shafts. Steam to produce this power will be generated 
in sixteen boilers, each with a horsepower of 11,250. Steam 
is produced at a pressure of 295 lb./sq. in. At full power, 
the boilers will burn 600 barrels of fuel oil per hour, or 2,000 
tons per day. Her oil capacity will enable her to cross the 
Atlantic at top speed in less than four days. The steam pro- 
duced will drive four turbo alternators, each of which is 
rated at 40,000 kva., 5,000 volts, 1755 r.p.m., 3-phase, 4-pole. 
If t!.'' Saratoga could be tied up to a dock in Boston, and its 
generators connected to the power house, these four turbo 
alternators would furnish power and light for all electrical 
activities of that great city. It wouldn't take care of Phila- 
delphia. This city’s load is too big. 

“Tho power generated by the alternators is supplied to 
eight giant motors, two on each of the four shafts. Each of 
the-, motors puts 22,500, hp. into the shafts which turn the 
propellers 317 times per minute. If horses could be used to 
pull this great Man-o’-War at its designed speed, we would 
need ISO, 000 which could keep up their phenomenal race-track 
speed hour after hour and pull a horsepower all the time. 

“In addition to the main propelling equipment of this 
vessel, there will be six 750 kw. turbo generators which will 
furnish electricity for excitation of the main generators for 
lighting tlie vessel and for the many varied power activitcs. 
There are over 6,000 lamps on the vessel, which vary from the 
>:< candlepower small instrument lamps up to the 3,260,000 
camllcpower of the 36-in. searchlights. Over a thousand 
motors are installed, which vary in size from the 425 hp., 
motor-driven fans, which supply air to the wind tunnel, down 
in the fire control system which develop 


e mighty j 




.. „• power of this vessel is confined in a 
space which a central station man ashore would deem im- 
” r instance, the space taken up by the Hart- 
■*er stations, among the most efficient in the 
n times as great per horsepower as that on 
the Saratoga. All this mightv power is responsive to tho 
Cnimiiander-in-Chief whose orders may be delivered across 
continents and oceans by ether waves invisible and inaudible 
to human beings until received and transformed by the deli- 
cate radio apparatus. This mighty machine may bo thus 
directed by waves started by the electrons split from the in- 
finitcssimal atom. 

“The mortal mind has conceived and put into execution 
nothing which embodies more of the accumulation of human 
knowledge than the vessel being launched today.” 

The address of Secretary Wilbur was followed by talks by 
Rear Admr. William A. Moffett, Chief of the Bureau of 


runs. Scouting Fleet, and Comdr. Kenneth Whiting, formerly 
executive officer of the Langley. 

Parts of Admiral Moffett’s address follow: 

"Tlie early history of naval aviation is linked up with the 
early development of aviation in America. Naval officers were 
among the first to appreciate the importance of aircraft in 
nav.-d warfare. The advent of the airplane injected a new 
problem into the strategy and tactics of the sea. 

“Early in 1911 tho first aviation unit was formed in tho 
«avy. It consisted of a few naval officers who volunteered for 
the duty and who were assigned to courses of instruction un- 
der the Wright brothers and Glenn Curtiss. The machines 
which they were taught to fly would today bo considered 
veritable death traps, and their value for military purposes 
"'°"!‘l be absolutely nil. But from this beginning grew a 
service which during the war gave an excellent account of 


itself, and since the war has been expanded and developed 
into a vital part of the Navy. 

“When the United States entered the Great War there were 
38 qualified officer pilots in the Navy and 163 enlisted men 
j with aviation units. When the armistice was signed 
this force had been expanded to nearly 7,000 officers, quali- 
" ’ ’ ir 30,000 enlisted men. 

naval avtiation du 

carried on from shore bases, because of the nature of 
the naval operations. The submarine menace was the major 
problem confronting naval authorities, and naval aircraft were 
principally concerned with searching out and attacking the 
underseas boats. Naval air bases were established in England, 
France and Italy, the most active being located at Dunkirk in 
France and Killingholme in England. How well these units 
did their work is attested by the fact that not a single convoy 
escorted bv aircraft was successfully attacked by submarines 
on tlie western shores of France after the naval air stations 
were established by the Americans abroad. 

“Since the war naval aviation has been developed along 
lines to make it a service to the fleet at sea. Operations from 
exigencies of the situation as regards 
ire, but naval aviation must be an in- 
tegral part of the naval forces in order to best serve them. 

“Airplanes for ships and ships for airplanes expresses the 
naval air problem, and its solution is represented in the de- 
velopment of the past four years. 

“The aircraft carriers give ships to the planes. The carrier 
for naval aircraft is a new type of naval vessel which is de- 
signed to carry large numbers of every type of naval plane. 
Scouts, bombers, torpedo planes, and combat planes are all 
included in the aircraft to be found on the carrier, for it is 
a mobile air base which travels with the fleet and carries the 
air force essential to the operations of the surface ships. 

“We are prone to think too much about national defense 
and forget national offense. It is the Navy’s mission to pro- 
tect our seaborne commerce and far flung possessions. We 
must take the offensive to win a war. The Navy is the first 
line of offense and Naval aviation as the advance guard of this 
first line must bear the first brunt of attack. Navnl aviation 
cannot be effective from the shore. It must go to sea on the 
backs of the fleet. All the aircraft in the world based on 
shore can not ward off a bombing attack launched f; 


for offense and defen 
“The very isolation 




and destined for 
adequate aviation of 
Tcctive range. Both 
:he fleet and naval aviation are one 

at gives us defem 




•e strength gives. 
Navy’s problem, 
itions of naval aviation like 
those of us who fly over the sea. We could have no finer il- 
lustration of tho difficulties of naval aviation than the World 
Cruise. The outstanding feature of this flight was the triumph 
of individual courage and far sighted preparation over the 
inherent limitations of aircraft as vehicles over the sea. The 
unmistakable lesson of this flight, and one we must not forget, 
is the utter mid absolute dependence of aircraft over tlie 
sea upon surface craft. 

“Now the problem of sending aviation to sea with the fleet 
is a difficult one. It takes a seaman to go to sea. Your naval 
aviator must be both a seaman and an airman, and this is a 
man-sized job. The fleet must be ready to fight an action by 
day or night in any kind of weather, and we have a job on 
our hands to bring aviation up to tho needs of the fleet. 
Aviation has conquered the air but not the sea.” 


Parachute Saves Another 

The planes of two Marine Corps aviators were in collision 
1,000 ft. above the Quantico, Va., field April 6, but the pilots 
escaped injury. Gunnery Sergt. L. E. Mix, the tail of whose 
plane was severed, leaped 700 ft. with a parachute into it 
tree top. Gunnery Sergt. Archie Paschal righted his machine 
when it was within 300 ft. of the ground and effected a land- 
ing despite the loss of half a wing. The planes were 
maneuvering in a group of five when , the wing of Paschal’s 
machine struck the tail of that piloted by Mix. 


Stability and Controllability of Airplanes 

Appendix II. Balance Calculation Concluded 
By B. V. KORVIN-KROUKOVSKY 


April 21 
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The tail plane is located largely in the slipstream of the 
propeller and its lift (up or down) at any angle of in- 
cidence 8 is increased in the ratio ( V./V)*, where V. is the 
velocity of air in the slipstream. Ordinarily in modem ma- 
chines' the stabilizer has a span of from 1.2 to 1.5 of the pro- 
peller diameter. However, the lift of the tips of any airfoil is 
comparatively small and the error introduced by assuming the 
whole of the empennage to be in the slipstream is probably 
negligible. 

The consideration given above allows us to write the fol- 
ing expression for the pitching moment due to the tail 


plan 


[9] 


3t. = fL = qsC'x L (— )* 

ubstituting C't = 8»' and dividing by q 
sL V. 

it„ = J n' ( )’ 


We will denote the ratio sL/Sl by B~. The quantity 
B.n' represents the pitching moment coefficient due to the 
tail plane per one degree of its angle of incidence. The im- 
portance of this quantity in stability and balance calculations 
is second only to the position of the center of gravity. 

slipstream ratio V./V can be very closely approximated 


by the 

[ 10 ] 


V. 


- = - + 1 


- = ft, — c, + 1 


propeller combination, are found to depend on I 
horsepower and r.p.in. of the engine as follows: 
fc. = 0.01 P” ( rpm )’* 
k. = 0.0000255 P°' (rpm)” 


The 


Now v 


oeffieii 
e Table II. 

Final Equatia 

expanded all terms i: 


. [1] and arc 

stituling expressions [5], [8], [9] and [10] into [1], solving 
for the angle 3 and rearranging the terms in the powers of 
Ci we obtain: 

DC’i + ECi+C Ci‘‘ — Cmo — H 


[ 11 ] 


B.n' (QC. + 1)' 

the balance coefficients D, E, G and Q have the follow- 
lues, constant for any given airplane : 

D — — — 1 

l 57.3 » 

x„ y C,. </ P 

E 1 0.25 

l l 57.3 n l W 

if P If 


The coefficient It is a purely empirical correction factor 
obtained by the trial application of the method described 
here to several existing airplanes, as wc n as to win(1 tunnel 
models and by comparing the calculated results with the 
flight test data. When such a comparison was made without 
introduction of any correction factor it was found that the 
computations were in fair agreement with the model test data, 
but both differed from the flying tests by indicating excessive 


r of s. 


e 3 deg 


i the 


[14] 


= (* + ir “ (y + !)-■' 
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down wash e and Ae. We will assign plus sign to the angle 

n will have to be considered, how- of stabilizer setting % when this angle is measured above the 

ever, ill the case of the tail plane being located very far wing chord, and minus sign when it is measured below the 

above the mean wing chord, as for instance in the case of a wing chord. The latter and more common case is shown in 

low wing monoplane with high lift wings set at large angles Fig. 1. Inspection of the Fig. 1 will allow us to write the 

*1 - .. «... ... , . -i-re - * 


loni 


.cidence and with the 
rons of the fuselage. W< 
in a simplified way for us 


e angles Fig. 1. 
i upper following relation between different angles: 
e formula [18] p = 8 + e — a 


tail heaviness. No explanation could be found of this lack of 
agreement, but its consistent presence in cases of all ann lysed 
machines allowed the introduction of the empirical comvtion 
factor dependent on the weight of the machine. 

H = 0.00125 s/W 

The machines used in the computations ranged from the 
weight of 1400 lb. to 5100 lb., and the validity of the .effi- 
cient H for heavier machines may be questioned until checked 
on some existing heavy machines. For the machines lighter 
than 1400 lb. this question is not important as the possible 
error in It will never result in error of more than one degree 
in the stabilizer setting, which will be hardly noticeable in 
view of the light control forces of these machines. 

Wing Incidence 

We have completed now the first part of the job; the de- 
termination of the angle of incidence of the tail plane 8. 
It now remains to determine the angle of incidence of the 
wings a corresponding to any given value of the lift .(effi- 
cient Ci, and the angle of dowmvash e. The designer of on 
airplane usually has in his possession the characteristic curve 
of the airfoil he expects to use, obtained by wind tunnel test 
on the model of the aspect ratio of 6. If his wing eombina- 

for instance a biplane similar to the Vouglit VE7 with l?= 
4.7, the use of the standard airfoil b ' 


wIk k the coefficient K = (L/l)-*'". For the convenience of 
the designer the values of K corresponding to several values 
of ratio L/l are tabulated below. 


flic case of a pusher machine, the direction of the down- 
is somewhat modified by the slipstream of the propel- 
It is reasonable to assume that the final direction of the 
cloeity back of the wings and pusher propeller can be 
(1 by adding geometrically the vectors of the downwash 
i wings as determined by the formula [15] and the added 
ity of the slipstream, assumed to be parallel to the thrust 
We can perform this operation by resolving each of the 
irs into components parallel and perpendicular 1 
f flight, adding the vertical an’ 


sliced, 


responding error in the angle of stabilizer s 

mend the following method of procedure, based on our 
fundamental assumption that the slope of the lift coefficient 
curve n depends only on the effective aspect ratio. Take the 
angle of attack a. as shown on the balance diagram and find 
the corresponding value of the lift coefficient C i. from the 
characteristic curves for the standard airfoil. Calculate the 
angle of incidence corresponding to any other value of Ci by 
the formula 

Ci — Ci. 

[13] a = <*> + 

The angle of attack a. rarely exceeds 3 deg. and the value 
of the lift coefficient Ci. corresponding to it will be very 
little affected by the difference in plan form and arrangement 
of the wings. As the angle a= and the lift coefficient C i,. were 
already used elsewhere in this paper, they form a very con- 
venient starting point for the calculation of the angles of 
incidence corresponding to all values of the lift coefficient 

Downwash 


•ately a 


if incidence a of the ■ 
lltant downwash of the pusher 
velocity of the slipstream V = 


of the sums. We will : 
he angle between the thrust 
and that a — a. represents 
and the flight path at any 
u Denoting by e' the angle 
achine and by V the 
— V we can write : 


[16] 


lents the sum of the vertical i 
, sum of the horizontal com- 
ponents of the two velocity vectors. As neither a nor e ever 
exceed 10 deg. in normal flight, we can simplify expression 
[10] by letting cos (a — a.) = cos t = 1, sin (a — a.) 

= 7 . — a. and sin e = e. Furthermore, it will be more con- 
venient in the practical application of the method to calculate 
the correction of the angle of downwash Ae = e' — e rather 
than the angle e' itself. Wo mil remember also that V'/V 
= QCt. Then we can rewrite the expression [16] as fol- 



In order to illustrate the practical application of the 
method described here and to give the reader some idea of the 


be expected in this 
work, the computation of the balance coefficients is carriel 
through in Table IV for three machines of widely different 
types. In Table V the computations of the stabilizer setting 
required for balance at the different ’ ” ~ 3 ~ 

for the JN4H airplane. Similar 


*.) + e— («C. + l)e 


where x and y are the ordinates of the leading edge of the tail 
plane with respect to the trailing edge of the wing expressed 
in terms of the mean wing chord. These ordinates are measured 
parallel and perpendicular to the line of flight when the 
machine is pitched at the angle of zero lift on the nings, 
and do not change with the angle of incidence. In order to 
avoid the use of additional dimensions of the machine than 
those required for the use of our method, we will note that 
distance from the trailing edge of the wing to the leading 
edge of the stabilizer plus one chord length is practically 
equal to the distance from the center of gravity of the ma- 
chine to the center of pressure on the tail, that is : 
x -+- 1 in Lieutenant Diehl’s notation = L/I in our notation. 


Ae = - 


flC. + l 

QC, (B — a. 


- the angles a and e and the quai 

!. mimed earlier in the work, the application of this cor- 
don will involve very little additional work. It may be of 
(crest to note that the correction As is always negative, 
h means that the stabilizer of a pusher machine must be 
t at a smaller angle than the stabilizer of a tractor machine 
1 the same disposition of wings and location of the center 


of flight at 

ipntations were made 

„„„ power on and off, and 

the angle of stabilizer setting required for balance is plotted 
on Fig. 2 against the speed of flight. The curves of required 
stabilizer setting for the JN4H airplane as determined by 
flight tests are also plotted for comparison. These curves 
were obtained from the curves of observed elevator setting 
given in Fig. 25. of the N.A.C.A. Eep. No. 70 by making 
the usual assumption that two degrees of elevator movement 
are equivalent to one degree of stabilizer movement The 
stabilizer of this machine was thin and cambered on the top 
only, and was set at an angle of minus 2.3 deg. to the wing 
chord. This was assumed to be equivalent to minus 0.8 deg. 
of symmetrical stabilizer setting, as it was explained else- 
where in this paper. No special balance or stability tesla 
were made on either Model EO or Model AMC flying boats, 
but the normal condition of good balance was estimated from 
the observations made during the trial flights and from the 
pilot’s reports, and these observed conditions for each of the 
machines are marked in Fig. 2 by small circles. The data are 
somewhat uncertain in the case of the Model EO flying boat 
as the very light and effective controls of this machine made 
the pilot report the balance as “satisfactory" through a fairly 
***-- airspeed. 
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In finishing this paper it may be well to state that the 
assumptions and approximations made in the derivation of 
the formulas do not hold near the stalling speed, and that 
the method described above should not be used for values of 
the lift coefficient greater than % of the maximum lift coeffi- 
cient of the airfoil used, which corresponds to a speed about 
15 per cent greater than stalling speed. 

POWER PNaVt^COR rPIOI ENTS ^ 




Bids Invited for Air Mail Routes 

Scaled proposals will be received at the Post Office De- 
partment in tlie Oit.v of Washington until 4:30 p. m. of April 
30, 1925, l'or carrying the United States mails on the routes 
hereinafter described from July 1, 1925, (or such subsequent 
date as the Department may order), to June 30, 1926, in safe 
and suitable aircraft as follows: 

From Landing Point (mo.) at Seattle, Wash., to Victoria, 
British Columbia, about 84 mi., and back, in close connection 
at Victoria with outgoing and incoming trans-Pneilic mail 
steamers, but not exceeding an average of twelve (12) round 
trips a month, for the transportation of not to exceed six 
hundred (600) pounds of mail a single trip each way, by a 
schedule satisfactory to the Postmaster General, the eon- 

tion in Seattle, bid to state point at which lie will dock, and 
to receive and deliver the mails from and to the steamships 
at Victoria. Bids to state rate per round trip whether tile 
return trip is performed same day as outbound trip or on 
days following. Bond required with bid, $2,000. 

From Landing Point (n.o.) in New Orleans, La- to Pilot- 
town, about SO mi., and back, or to Port Eads, La- about 
92 mi. and back, when practicable, in close connection at 
Pilottown or Port Eads with outgoing Central American and 
Havana, Cuba, steamers; and -at Pilottown, or Quarantine, 
or Port Ends, with the same incoming steamers, daily except 
Sunday, for the transportation of not to exceed five hundred 
(500) pounds of mail a single trip each way, by a schedule 
satisfactory to the Postmaster General; the contractor to re- 
ceive and deliver the mails at a convenient location in New 
Orleans, bid to state point at which he will dock, and to 
deliver the mails to the steamships at Pilottown or Port Eads 
and receive the mails from the steamships at Pilottown or 
Quarantine, or Port Ends. Bids to state rate per round trip 


whether the return trip is performed same day as outbound 
trip or on days following. Bond required with bid, $2,000. 

Proposals submitted will be subject to the Postal Laws and 
Regulations and to the conditions and requirements set forth 
in the Instructions to Bidders, copies of which, together with 
blank form of proposal with accompanying bond, can be 
obtained from the Second Assistant Postmaster General, Post 
Office Department, Washington, D. C- or from the Post- 
master at New Orleans, La. 

This notice is for proposals for continuance for one year 
of the present service, payment for which is made from the 
Appropriation for Foreign Mails and has no connection 
whatever with the Act of Feb. 2, 1925, authorizing the Post- 
master General to contract for carrying mail by airplane or 
inland routes. 


Junkers Factory in Sweden 

. The Swedish press states that a factory will be established 
in Limhamm near Malmoc under the trade name Aktiebolaget 
Flyindustrie by the Swedish company Aerotransport and the 
Junkers Works They are beginning the manufacture of the 
large all-metal Junkers commercial machine and the Junkers 
aircraft engines, which are derived from the BMW designs 
acquired by Professor Junkers some time ago. This is another 
German effort in nearby countries which is enabling them to 
continue their aircraft development despite the Inter-Allied 
Control commission. This is also expected to form another 
bond between the Swedish and German air industries. 


Quiet Birdmen 

The date of meeting of the Quiet Birdmen has been changed 
from Wednesday to Monday beginning April 20. All 
members are requested to take notice of this change. 


LIGHT PLANES AND GLIDERS 

Edited by Edmund T. Allen 


The Question of Duralumin Welding 


The use of duralumin in building light planes is undoubted- 
ly on the increase. Its advantages for lightly stressed parts 
are very great. There has been, especially in England, a 
stroo : antipathy to its use owing largely to the unreliability 
of the earlier material. Its reliability now, however, is un- 
questioned as far as uniformity is concerned. And in- 
numerable tests have proven that when a certain annealed or 
heat-treated tube is specified as of, say, 35000 or 55000 
lb./sq. in. tensile strength, it will stand up in the testing 
machine to that stress. Duralumin as a light plane material 
has now almost as many advocates as opponents. Its chief 
difficulty lies in the problem of making the connection between 
two pieces or between the duralumin and another material. 

Tin-: is usually solved by fittings riveted with small tubes 
beaded over at the ends. Often elaborate fittings are made 
up for such connections. The cost of such work is prohibitive 
for tin- small builder, and he must usually look elsewhere for 
production processes. Especially in fuselage construction, 
whi-i' one would wish, for simplicity, to make the many at- 
tachments of Warren truss members to longerons, is it 
necessary to develop connections that will be as strong as the 
pieces themselves. 

One of the first workers in this field is Charles Ward Hall 
of New York City who recently completed the all-duralumin 
Navy scout illustrated in Aviation. It is in fact a re- 
designed TS with the Wright radial engine. Although the 
gross weight of this scout with its full military load is 1750 
lb., the bare fuselage structure weighed but 24 lb. The fittings 
in this ease were all specially constructed and were designed 
to develop the full strength of the tubing, but their cost on 
a single machine is veiy great. It is only in large production 
that l lie cost of sue I; construction wonld go down. Dies, heat 
treating and annealing baths, special tools for working the 
metal, and the expertness of the workmanship required make 
the single experimental product a highly expensive propo- 


Fnsig and Charles, who had the light biplane in last year’s 
Dayton races, appear to have been successfully welding 
duralumin for some time. It would seem at first that welding 
the duralumin tubing would solve at once this whole problem 
" IC fuselage as it lias for steel tube fuselages. But 
difficulties of obtaining a good wold are very great, and, of 
course, the welded structure, if not re-heat-treated, is reduced 
in tensile strength to its annealed state. Mr. Charles, who 
has developed a high degree of skill in welding duralumin, 
seem- to have solved the first of these difficulties satisfactorily'. 
A sample, which was tested in the Columbia University Lab- 
oratory six months after it was welded showed no signs of 
aging failure and did not break at the wold at nil. The 
sample broke at a tensile strength of 34100 lb./sq. in., ap- 
proximately the tensile strength of the annealed material. If 
it were possible to heat treat the heated parts again after the 
welding, one might realize the full 63,000 lb./sq. in. of heat 
treated duralumin. This wonld be a very expensive process, 
however, especially if it were necessary to build a heat- 
treating bath large enough for an entire fuselage. Possibly 
processes of immersing welded joints or budding small baths 
around joints could be developed more cheaply, 
el b" T‘° n<? tho “ eht ’ ho ' vover i it appears that perhaps this 
,c“ ,.™? n ■? n , ot necessary for in designing fuselage trusses 
the limiting factor to he considered is the Euler* load in com- 
pres-ion of the member between strut points, and this Euler 
■ran limits the stress practically always to a point far less 
“““ ^annealed tubing. It appears 

sre always 


as good as the Fasig-Charles job, would be entirely satis- 
factory for the rear of the fuselage and probably in light 
planes for the entire fuselage structure. Caution is, of 
course, necessary especially in the matter of possible deter- 
ioration at the weld owing to the annealing of the material. 
If some method of applying local heat treatment to the weld 
could bo developed, the possibility of even this might bo 
eliminated. In the case of the Fasig-Charles sample tested 
no such action had taken place after six months. It is under- 
stood that the Fasig-Charles organization is planning to make 
np a welded duralumin fuselage for their new 1925 light 
plane. We shall watch with interest their progress. 

- 







More Details on the Nine Hour Glide 

In 1921 when the Germans stayed in the air for 23 min. 
without any form of motive power except that of the wind, 
the whole world was astonished and considered it a marvelous 
feat. However it was soon realized that gliding was a matter 
of choosing a location where the configuration of the ground 
and the strength of the wind was such that the air was given 
a strong upward velocity. Given these conditions, gliding 
becomes a matter of skill and endurance on the part of the 
pilot, but the number of hours which the pilot stay's in the 
air are more an indication of his endurance, than of the 
efficiency of the machine. 

Since 1923 Lieutenant Thoret, an instructor in the French 
Air Service, has been flying to a favorable location, cutting 
his engine entirely and gliding. In 1923 Lieutenant Thoret 
glided in this maimer for 7 hr. at Biskra in Algiers and since 
that time he has done some 80 hr. more in gliding flights of 
various lengths. Ho has also been initiating students to the 
art of gliding and one of these Sergeant Wernert has re- 
cently flown for 9 hr. 17 min. with his motor absolutely 
stopped. The type machine used is a Hanriot HD14 train- 
ing plane which has a very light wing loading. On the dny 
that Wernert made his record, there was a high wind blow- 
ing and he found a zone of up current almost 2 km. wide and 
4 or 5 km. long. Sergeant Wenert for the most part flow 
from 50 to 300 yd. above and in front of the ridgo which 
caused the up current, at ail times maintaining a great reservo 
of flying speed. He tacked up and down in front of the hill 
nil day and toward sunset the air became very disturbed duo 
to the cooling of the air in the shadow of the hill. A perfect 
innding was made by moonlight. 

Both Wenert and Antoine were good pilots before they 
were taught the art of gliding. The gliding instruction as 
given by Lieutenant Thoret consists of practicing the ma- 
neuvers necessary for gliding flight under normal conditions, 
that is by getting altitude with the engine and executing 
various maneuvers during the glide to earth, first with the 
engine throttled, and then with the engine cut entirely. When 
the student becomes proficient in handling his plane during 
the glide be is flown to a point above the crest on a day when, 
the wind is only blowing moderately, he practices with his 
motor throttled and as he grows more expert he goes out on 
windier days and gradually reaches a point where he can 
handle the machine in a wind sufficiently strong to keep the 
machine in the air with the engine completely cut off. It in 
claimed that practice of this sort makes a very expert pilot. 
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AIRPORTS AND AIRWAYS 


Belleville, Kan. 

By C H. Hodge 

The airport has now been established, and is only four 
blocks from the city square. A four plane hanger is to be 
built immediately, and it is expected to house three 
“Swallows.” Belleville is considered by local authorities to 
be at the cross-roads of America, being at tho intersection 
of the Meridian, and Ocean-to-Ocean airways. It is on the 
airline from Kansas City to Denver as well. A flying school 
will be opened at the airport this summer. 

Okefenokee Mishap 

Bonnie Rowe and Hal Taylor, of the Desch Flying Circus, 
were lost in the great Okefenokee Swamp in Georgia, for 
two days during March. Rowe was flying from AVaycross, 
Ga., to Jacksonville, Fla., when they had a forced landing 
in the middle of the swamp. The plane was a total wreck. 
They stayed together for ane day and then separated. Taylor, 
being the first to get back to civilization. His experiences 
were so terrible that he was compelled to go to the hospital. 
Rowe did not get out quite so soon, but was in a little better 
condition. This adventure should serve as a warning for 
other aviators flying over this district, and the swamp itself 
should be avoided, as a forced landing means practically 
certain loss of the ship, and perhaps death to the aviator. 
Spokane, Wash. 

By E. H. Partridge 

Col. Frank P. Lahm, air chief of the ninth corps area, re- 
viewod troops of the 1 16th national guard air squadron in 
Spokane on Sunday, March 29. Colonel Lahm is one of the 
oldest fliers in the world, holding airplane pilot's license No. 
2, dirigible pilot's license No. 2, and spherical bnlloon pilot’s 
license No. 3. He learned to fly on one of tho first AVright 
biplanes. It was tho first time he had visited the newly or- 
ganized air squadron. 

Mercedes-engined Standard, which crashed a year ago near 
Curlew, Wash, has been given temporary repairs and arrived 
in Spokane recently. Fred Rice, garage man, bought the 
plane from J. McMillan. 

Pilot Nick. B. Mainer has bought a second 150 hp. Hispano- 
engined Standard. It was acquired at a government auction, 
federal officials having seized the plane two years ago after 
it had been caught unloading a cargo of whisky. It was said 
to be the first booze airplane ever seized by government 
officers. He operates two ships. 

Two Spokane pilots plan to submit bids on the proposed 
air mail route from Pasco, a railroad center in Washington, 
to Elko, Nev. on the Coast-to-Coast air mail route. Speci- 
fications require capacity for 250 lb. of mail and in addition 
space for two passengers, according to information. The 
distance is ahout 400 mi., air line. 

Lieutenant Mamer and Lieut. Tom Symons probably will 
be designated to fly two guard planes from San Diego to 
Spokane. A third pilot will be selected later. Three ships 
are ready to be brought north. 

D. R. Wallace has purchased a Standard plane formerly 
owned bv C. E. Stillwell. 

Fort Worth, Tex. 

By Geoige F. Bischof 

It does look like Jubilee Field will be lost. Just as the 
field is about to be popular for flying the owner of a small 
make a little money. The report is he wants to double the 
rent now that the management of the field has a chance to 
make a little money. The report is he wants to double the 
rent for his portion of the field and the balance of the owners 
are getting nothing for theirs. If this is a fact or becomes 
a fact the building will be abandoned and other arrangements 

The rent per month which is now being paid will actually 


buy the same kind of a place. Fortunately there are other 
fields convenient to the city of Fort Worth which can be 
utilized and made into nice flying fields and there i - every 
reason to believe that one owner is to turn his land into just 
that very thing; this field is nearer the business district and 
would made an ideal field. 

Fort Worth is yet sleeping not a sound coming from any 
direction that would be fianancially able to help this city to 
a municipal field, Fort Worth’s municipal field is now aban- 
doned as swell, no planes landing there any more as the 
facilities were unsatisfactory. 

And while nothing is being done in Fort Worth la r rival, 
Dallas, is doing nicely, planes landing there continually, eveu 
the army sending an instructor to that place once a wok. 

Boston, Mass. 

By Porter Adams 

AVe would like to know just how much the spring weather 
is responsible for the optimistic attitude which is beginning 
to prevail hereabouts in regard to aviation. Scarcely a day 
goes by without some sort of a notice in the press regarding 
a proposed air line with Boston as one terminal. Firs! it was 
the Boston-St. Paul route announced by Colonel Hartm v. then 
several hints of a Boston-New York service to connci i with 
the air mail, and more recently a report from Fitchburg, 
Moss., that an effort has been made to obtain a landing field 
there for a proposed Boston-Albany service. All of Harold 
Hartney's many friends hereabouts are much intere-ti-J in 
his plans and hope that they are sufficiently advanced to re- 
quire his extended presence in Boston in the near future. 

A shade of sorrow appeared however with the report from 
the AVar Department that private aircraft will not 1m per- 
mitted to use active air service fields, except in an emergency 
and that use of inactive ones will only be permitted alter the 
deposit of a five thousand dollar bond. The news was ns 
distressing ns it was unexpected and we have considerable 
curiosity to learn just where the order originated as the co- 
operation and assistance of the Air Service has been one of 
the main hopes of people interested in establishing com- 
mercial aviation. Boston however is more fortunate than 
most cities for although the actual administration of the 
Boston Airport is under the Army, there is a provision in 
the lease rending as follows: 

“AND it is also understood and agreed that the Lessor (the 
Commonwealth of Massachusetts) reserves full rights and 
authority to grant permits which shall be recognized and 
honored by the Lessee (The Army) its agents and repre- 
sentatives giving to commercial and other non-military avia- 
tors who may be npproved by the Secretary of AVar the 
privilege of using said field jointly with the Lessee under 
the same rules and regulations that shall apply to the use of 
said flying field by Army organizations.” All of which seems 
to let Boston out, and so long as we confine our flying to our 
own Airport we shall probably not be subjected to military 

On March 26 during the visit of Major General Fries 
Chief of the Chemical AVarfaro Service, a Martin Bomber 
from Aberdeen laid a smoke screen along the Charles River 
in front of Technology. The afternoon papers reported that 
it had been witnessed by half a million people and it obtained 
more publie attention thnn anything aeronautical here since 
the landing of the World Flight. 

A new corporation has been formed with offices in the Park 
Square Building for the purpose of aerial advertising. They 
report that they will soon start operating using a Curtiss 


Boston’s own World Flier, Lieut. Leigh AVadc was again 
in Boston recently, tolling the story of the World Flight at 
Billerica on the 25th and at Attleboro on the 26th. Lieut. 
Bc-llo P. Arnold also talked of the flight at the City Club, 
Bosion, on the evening of the 26th and they both returned 
to New York on tho night train. 

Tin* National Aeronautic Association films were shown to 
the .Aeronautical Engineering Society at the Massachusetts 
Institute of Technology on the afternoon of the 23rd and at 
the Engineer’s Club, Boston in the evening. Word has been 
mined here that the new Chapter of the N.A.A. known as 
the State of Maine Chapter, at Augusta, Me., has received 
its liuirter and will elect officers in the near future. This 
charier was obtained through the splendid work of Hon. 
AVilli.iui H. Gannett, of Augusta, the Governor of the N.A.A. 
for i In- state of Maine. Its membership includes many of the 
mo,: prominent people in the state administration, and be- 
C.1U a large number are State Senators and Representatives 
the : nme of the chapter is considered especially appropriate. 

E .'land may have its lad Grey, but this lad Caldwell is 
the i > of our young life. AVe even skip the publisher’s 
new letter until after we see what Cy has to say and we 
hope his column will become a regular feature for he is just 
ns i irigning as cousin Charlie and its our humble opinion 
that some of his guesses may come considerably nearer being 


AA'iili several cross-country flights to its credit, one reach- 
ing half way across the continent, with the visit of the big 
Martin bomber from Maryland for the smoke-screen demon- 
stroibrn of Thursday over Boston, and with the sun flashing 
on tin* new silver paint of Navy seaplanes flying now after 
a winter in their Squnntum hangars, Boston in the seventh 
wee; of its 1925 flying, more than doubled its best week's 
time ibis year. Fifty-eight hours and ten minutes is the total 
for Hie week for planes of the Army, National Guard and 
Nav Eighteen hours and thirty minutes is credited to Lieut. 
Jann - 11. Doolittle, U.S.A., and bis fellow classmate at 
M.I.T.. Lieut. G. D. Townsend, U.S.N., who went to McCook 
Field, near Dayton, Ohio, and flew back a new DII4M1 in 
1010 min. flying time. 

The seaplanes added a picturesque touch to the Charles 
River Basin smoke screen demonstration Thursday. The 
bombing plane which carried the smoke apparatus, returned 
to tlio Aberdeen Proving Ground in Maryland on Thursday 
afternoon. Two local pilots made trips to New York during 
the week, ronnd-trip time being 260 and 270 min., respoctive- 


Thr National Guard are decorating the planes of the 101st 
Aero Squadron with their insignia, a flying seagull, white, on 
a circular field of turquoise blue. Paul Seavey is doing the 
painting. 

Canary Islands Airway 

The first step toward the establishment of an air service 
between Spain and Sontli America was taken on Feb. 8, when 
the Spanish Government issued a decree providing for the 
creation of an aerial mail line to the Canary Islands. The 
decree provides that the concession for this service be awarded 
to a strictly Spanish corporation, which shall be entitled to 
the benefits of the decree relating to grants in aid of national 

I lie chief features of the proposed air service are: 

A weekly round trip, increasable to two or more a week 
if required by the postal service, on days and hours which the 
Director General of Communications shall fix. 

- The service shall be rendered by machines having a 
umnimim speed of 140 km./hr. when fully laden, a radius of 
art ten of more than six hours* flight at full speed, and a cargo 
capacity of 600 kg. which shall be reserved for mail. 

! The machines shall have two or more engines and shall 
be equipped with wireless. 

I The services shall be rendered in the following order: 
rr""" Seville to Larache to Mogador or Agadir; from 
Mogruior or Agadir to Capo Jnby in land planes, from Cape 
to Las Palmas; and from Las Palmas to Santa Cruz 
de I enenffe in amphibious planes. 


5. There shall be principal air stations at Seville, Las 
Palmas, and Teneriffe, all provided with such hangars and 
other equipment as may be deemed adequate for the success- 
ful operation of the line. The department of Government, in 
cooperation with the Bureau of Civil, Military, and Naval 
Aerouautics shall have charge of supplying equipment. 

6. The life of the concession shall be ten years, renewable 
for the same length of time by the common consent of the 
contracting parties, if considered advantageous to the interests 
of the administration. 

1925 German Connections 

It is reported by the Commercial Attache, Berlin that dur- 
ing the coming spring the German Aero Lloyd (Deutsche 
Aero-Lloyd-Gescllschaft) and the Junker Airplane Trans- 
portation Co. (Junkers Luftverker A. G.) will maintain or 
take part in the following airplnne connections: 

Berlin-Hnnover-Amsterdam-London, Berlin-Danzig-Koenigs- 
beg, Koenigsbcrg-Riga-Rcval-Hclsingfors, Kocnigsborg-Smol- 
onsk-Moseow, Danzig-Stockholm (partly by night), Berlin- 
Leipzig - Fuerth - Nuernberg - Munich - Innsbruck, Frankfort - 
Fucrtli-Nuernberg-Munich, Geneva-Zurich-Munich-A’iennn- 
Budapest. Zurich-Stuttgart-Mnnnheim-Frankfort-Dortmund- 
Bremon - Hamburg. Bremen - Hamburg - Copenhagen - Mnlmt , 
Hamburg-Bremen-Amsterdam-London, Berlin-Copenhagen- 
Malmo, Munieh-Stuttgart-Baden Baden, Berlin-AVarncmuonde- 
Stockholm, Berlin-Stcttin. 

Laguna, Mexico 

A Mexican firm has purchased an airplane in the United 
States, with the expectation of starting an serial transporta- 
tion company in the Laguna consular district according to 
Consul Bartley F. Yost. Present plans include the location 
of a hangar on the automobile road between Torreon, Coahuila, 
and Lerdo, Durango, with arrangements for long distance 
trips to such other towns ns Monterey, Chihuahua City and 
Saltillo. A flat rate of 35 pesos ($17.50) a trip for one pas- 
senger anywhere in the Laguna has been made. 

Movie Flying 

Aviators connected with the motion picture industry have 
been active in Southern California this year, and severs! 
pictures utilizing airplanes have been completed in the months 
of February and March. Others are in prospect, and two 
fliers, A1 AVilson, a noted stunt nviator, and Edward Unger, 
pioneer balloon man, are heading their own producing con- 
cerns. AVilson is working on a series of aviation pictures 
which involve new stunts. 

The Lasky-Paramount people have completed a feature 
picture, “Tho Air Mail,” which is based on the hazardous 
work of the postal avintors on the transcontinental service. 
Considerable of the flying in this was done in Nevada by 
Howard Patterson with Reginald Balmer’s sport plane, the 
‘‘Constance.” Some of the scenes were taken in old deserted 
mining towns, once bonanza communities but now without 
population, although large bank, school and other buildines 
arc still standing. 

Capt. Bogart Rogers is with Douglas Maclean, whose air- 
plane pictures are already well-known. Jeanie Macpherson, 
who is a trained aviator ns well ns a famous scenerioist, is with 
the new organization of Cecil de Mille at Culver City. The 
Universal company, which began taking flying pictures in 
1910, is shooting aviation scenes on now pictures at Universal 
City. Frank Clark and other leading fliers at Clover Field 
are devoting most of their flying time to motion picture work. 
Dallas Courtesy Card 

The Dallas Flying Club cooperating with the Chamber of 
Commerce has issued a courtesy card for visiting U. S. Army 
Aviators. This cord is given out to all army aviators who 
stop off at Dallas and enables them to get reduced rates at 
certain hotels and restaurants and free admission to a number 
of theaters. 

The Dallas Flying Club holds a luncheon every Friday in 
the Y.AV.C.A. building to which all visitors arc cordially in- 
vited. Night classes in aviation matters are also given to the 
members of the club, to Reserve Air Service Officers and to 
others interested in aeronautics. The lectures are delivered 
by officers who are detailed from Brooks Field. 
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UNITED STATES AIR FORCES 


U. S. ARMY AIR SERVICE 

Parchute Experience 

The following is the report of Cadet Charles A. Lindbergh 
who saved his life by jumping from an aerial collision on 
March 6 at Kelly Field: 

"A nine ship SE5 formation commanded by Lieutenant 
Blackburn was attacking a DH4B, flown by Lieutenant 
Maughan at about a 5000 ft. altitude. I was flying on the 
left of the top unit. Lieutenant McAllister was on the right 
and Cadet Love leading. When we nosed down on the 
D1I4B, I attacked from the left and Lieutenant McAllister 
from the right. After Cadet Love pulled up I continued to 
dive closer to the DH before pulling up to the left. At this 
time I saw no other ship nearby. 

"I passed by the DII and a moment later felt a slight jolt 
followed by a crash. My head was thrown against the 
cowling and the plane seemed to shift position and hang 
nearly motionless for an instant. I closed the throttle and 
saw Lieuenant McAllister in his SE5 on my left. He was 
apparently unhurt and getting ready to jump. 

“Our planes were locked together with their fuselages ap- 
proximately parallel. My right wing was damaged and 
folded back slightly, covering the forward right hand corner 
of the cockpit. Then the w*ires began to whistle, the ships 
started milling around and the damaged wing commenced 

oscillation. 

“I unbuckled my belt, climbed out past, the trailing edge 
of the right wing with my feet on the cowling on the right 
side of the cockpit, which was then nearly vertical, I jumped 
backward as far from the plane as possible. The wreckage 
was falling nearly straight down when I jumped and for 
some time I fell in line with it and only slightly to one side. 
Fearing the ship would fall on me, I did not pull the rip cord 
until I had fallen several hundred feet. 

“There had been no falling sensation and ns soon ns I 
pulled the rip cord the risers jerked on my shoulders, the leg 
straps tightened and the chute was fully opened. I saw 
Lieutenant McAllister floating above me and the wrecked ships 
pass about 100 yd. to one side, continuing to spin to the 
right and leaving a trail of lighter fragments along their path 
until they crashed in the mesquite about 2000 ft. below, to 
burst into flames a few seconds after impact. 

"Next I turned my attention to locating a landing place. 
I was over mesquite and drifting in the general direction 
of a plowed field which I reached by slipping the chute. 
Shortly before landing T was drifting backward but was 
able to twist around in the harness just as I hit on the side 
of a ditch less than 100 ft. from the mesquite. Although 
the impact of landing was too great for me to remain stnnd- 

Army Air Orders 

Maj- Carlyle H. Wash, A.S., Asst. Military Attache, Paris, 

Sec. Lt. Francis Robert Stevens, A.S., Brooks Field, to 
Inf. Fort Snm Honston. 

First Lt. Howard C. Brandt, A.S., Clinmite Field, to New 
York City, sailing on Government transport Aug. 11 for 
Hawaiian Is. 

First Lt. Leonidas L. Kooritz. A.S., McCook Field to San 
Francisco, sailing June 17 for Philippine Is. 

First. Lt. Norman D. Brophy, A.S., upon completion of 
foreign service, to San Antonio. 

Appointment Tech. Scrg. Henry Herbert Ogden, A.S., as 
second lieutenant A.S., Reg. Army, announced. 

Sec. Lt. Leonard Stanley Flo., A.S. Res., Omaha, to active 
duty Sel fridge Field, reverting to inactive status June 30. 


Maj. Byron Q. Jones, A.S., appointed acting quartermaster 
Off. Ch. A.S. 

Promotion Capt. Henry Jervis Friese Miller, A.S., an- 
nounced. 

First Lts. Clarence H. Welch, A.S., Kelly Field, to Aber- 
deen, Md. 

Priv. William L. Davis, A.S., Bolling Field, to Langley 
Field. 

Priv. William H. Purnell, A.S., Langley Field, to Bolling 
Field. 

First Lt. Charles H. Mills, A.S., relieved duty A.S. Tech. 
Sell., and will report to Com. Off., Chanute Field. 

Sec. Lt. Joseph Aloysius Kielty, A.S., Brooks Field, to 
Inf. Fort Sam Houston. 

Serg. Raymond Via, A.S., Mitchell Field, to Hartford. 

Capt. Charles B. Oldfield, A.S., designated Asst. Com. AS. 
Prim. Fly. School, Brooks Field. 

Vice. Capt. Paul T. Bock, A.S., relieved as Asst. Com. 
A.S. Prim. Fly. School, Brooks Field. 

Sec. Lt. Felix Marcinski, A.S., .Brooks Field, to Fort 
McIntosh. 

Sec. Lt. Frederick Harper Wilson, A.S. Res., Washington, 
to Hampton. 

Brig. Gen. William Mitchell, Asst. Ch. A.S., .Washington, 
to Fort. Sam Houston. 

Capt. Carl W. Connell, A.S., Govern, rep. Boeing Airplane 
Corp., Seattle, to San Francisco, sailing July 7 for Panama. 

Lt. Col. James E. Fechet, A.S., Kelly Field, to Washingtoa 

Maj. Millard F. Harmon, jr,, A.S., Washington, to Bolling 
Field! 

Following officers A.S. designated as students at Com. & 
Gen. Staff. Sell, for 1925-1926 course and will report Fort 
Leavenworth: Lt. Col. Arthur G. Fisher, Maj. Jacob E. 

Fickel, Maj. James E. Chaney, Maj. John H. Birie, Maj. 
Frederick L. Martin, Maj. Walter H. Frank, Maj. Lewis H. 
Brereton, Maj. Clarence L. Tinker, Maj. Percy T. McNnrney, 
Capt. David S. Seaton, Air Serv. Tact. Sell., Langley Field, 
Maj. Davenport Johnson, 1st Obs. Squad., Mitchel Field, 
Capt. Howard J. Houghland, 12th Obs. Squad., Fort Sam 
Houston. 

Lt. Col. Clarence C. Culver, A.S., Fort Sam Houston, to 
Kelly Field. 


U. S. NAVAL AVIATION 

Navy Planes Will Explore Arctic 

Naval aireraft and Navy pilots will be assigned to the Mac- 
Millan Arctic Expedition, which will penetrate the far 
North during the coming summer, and in the words of Mac- 
Millan “Accomplish more with the use of airplanes than has 
been accomplished in Arctic exploration during the past 
century.” 

There will be two planes assigned by the Navy Department 
to the Expedition. The planes will have a cruising range of 
more than 1,000 mi. The pilots and aviation personnel for 
the expedition will be selected from volunteers from the Naval 
Aviation personnel. Lieut. Comdr. R. E. Byrd, who at 
present is on duty in the Bureau of Aeronautics of the Nary 
Department, will have charge of all flight operations in con- 
nection with the expedition. The Navy’s participation in the 
expedition lias the endorsement of President Coolidgc who 
was consulted by Secretary Wilbnr with respect to the as- 
signment of Naval planes and pilots. 

A comprehensive survey of the Arctic regions lying to the 
northward of the American Continent expresses in general 
terms the objects of the expedition. The prize in sight which 
MacMillan confidently predicts will be attained, is the survey 
of the only remaining blind spot on the map of the world — 
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a region of more than a million square miles in extent lying 
between Alaska and the North Pole. Here is believed to be 
an Arctic Continent which has never been viewed by man. 

It i- planned to use the amphibian type of plane which 
will lie able to take off and land on water or smooth ice. It 
is expected that the Looning Amphibian will be used and the 
Arm'' Air Service has been asked to cooperate in the loan 
of thix type pending the receipt by the Navy of similar planes 
now mi order which would not be delivered in time. 

AcuTding to present plans MacMillan’s ships which have 
been chartered will leave Wiscasset, Me., about June 15 and 
proc, , i northward skirting the Labrador Coast as far as 
Maim • From here Davis Strait will be crossed to the Green- 
land shore. The expedition will push northward through 
Baffin Sea and across the dread Mellville Bay (where the 
worst ice conditions of the voyage are anticipated) to Etah. 
Jf i,i conditions permit, MacMillan will proceed through 
Smith Sound to Kennedy Channel and from this vicinity 
will base further operations. 

In < liis locality the air assault on the impregnable Arctic 
waste., will be launched. The airplanes under the direction of 
Lieutenant Commander Byrd will attempt to establish an ad- 
vance base at the northern point of Axel Heiburg Land. 
They ill make a series of portage flights from the ship to 
the ’in nance base carrying quantities of fuel, food and other 
supple This base wall be established at a distance of ap- 
proximately 250 mi. by air line from the probable location 
of the ship. 

Working from the advance base on Axel Heiburg the planes 
will '\v out over the great unknown regions of the Arctic. 
The planes will strike first in the direction of the problematical 
Crocker Land. This illusive domain has been reported sev- 
eral times in the history of the Arctic and has been draw'n 
in, ami erased from maps of the Polar area. Peary estimated 
it to be 120 mi. from Axel Heiburg. MacMillan explored 
150 mi. in thi3 direction without locating it. But at the point 
from which he turned back he described what appeared to 
be land masses rising above the horizon. With aircraft a 
thrust can be projected into this area which in two or three 
hours will do more than had been accomplished by' weeks and 
months of laborious toil on dog sleds. The central portions 
of Axel Heiburg land will bo explored from the air. The 
planes ''ill fly over the Greenland Ice Gap obtaining valuable 
scientific data and a photographic record in these two regions 
where no man has ever before penetrated. Complete air 
equipment will be carried for scientific observations and 
records. The temperatures of the upper air strata of the 
Arctic will be recorded and may furnish new information of 
meteorological phenomena of the far North. It is altogether 
probable that the planes will find warmer temperatnres at 
increased altitudes because of the 24 hr. of sunlight which 
characterize the Arctic day in summer. Travel through even 
the known localities of this region has hitherto been on the 
surface and it is believed that the lowor temperatures en- 
countered are due to the refrigeration effect of the hold-over 
ice from the frozen winter months. 

Complete photographic equipment will be included in the 
expedition including motion picture cameras, still picture 
cameras and mapping cameras. The mapping cameras which 
will lie installed in the planes will be capable of continuous 
running for two hours. They w'ill make an accurate map 
of the territory over which they fly' sucli as would probably 
never be made in the next century by other means. Baffin 
Land in the vicinity of the magnetic north pole will be mapped 
by this method as will also Ellesmere Land. The photo- 
graphic equipment will be supplied by Fairchild. 

. The radio equipment of the expedition will he of especial 
interest In the words of E. F. McDonald of Chicago W'ho is 
giving particular attention to these details “we will write 
radio history in the north this summer.” Sets for trans- 
JJJtt'' 1 - on 20, 40, 80 and 180 m. will be carried. With the 
-0 m set. communication with the outside world is expected 
» bo possible not only in code bat by voice. The radio 
operator for the expedition will be John L. Reinartz the 
famous amateur and experimenter with high frequency trans- 
mission. Two other members of the expeditions as at present 
constituted will be U. J. Herrmann of Chicago and Ralph 


Robinson. The latter has been an assistant to MacMillan 
on five of his previous expeditious. 

The expedition which has been projected this summer will 
be the ninth that MacMillan has undertaken in the Arctic. 
He was associated with Peary in his historic polar work and 
has in later years carried on the lifework of his former chief 
under his own direction. The use of aireraft and short wave 
radio in the present undertaking gives promise of results that 
could in no other way be attained, and MacMillan sees in 
this feature the opportunity for crowning a lifetime of effort 
with magnificent achievement in the interest of science, dis- 
covery and American prestige. 

Volunteers to date from Navy and Marine Corps personnel 
to take part in the MacMillan Arctic Expedition as pilots 
or aviation mechanics have totalled forty-three, consisting of 
24 Naval Officers, six Marine Corps Officers, eleven Navy 
enlisted men and two Marine Corps enlisted men. 
Shenandoah Has Hot Mess 

Warm meals for the crew and passengers of tile Navy’s 
rigid airship, the U.S.S. Shenandoah, are now assured while 
the ship is sailing. On her former voyages, coffee heated 
over the engine exhaust constituted the only hot article of 
diet on their menu. 

This will be possible owing to the development of an aerial 
cook stove of a special design, which will be installed on the 
Shenandoah for use in future operations. The stove is oper- 
ated by electricity and has thermostatic control in each of its 
three ovens. The stove weighs only 219 lb. complete with its 
utensils. It could be used in a hall room in housekeeping 
of the lightest variety. It is only 4 ft. long, 2*ij> ft, high and 
2 ft. broad. 

Despite its small dimensions and its lightness, the current 
of electricity is capable of heating the stove to 450 deg. Fah- 
renheit, when the outside temperature is down to zero. To 
keep this heat in the oven, one inch thick walls of special 
insulating material weighing 15 Ib./cu. ft., are provided 
around the oven. The current is furnished by a two-twenty 
radio generator, run by a small gasoline engine. An auto- 
matic cut-off is provided, which cuts off the current to the 
stove when the radio, which requires all power available, is 
being used. 

Naval Air Orders 

Lt. -Comdr. Homer C. Wick, det. Aircraft Sqds., Battle 
Fit. to Nav. A. Stn., Anacostia. 

I .t- Comdr. Donald M. Carpenter, Det. Aireraft Sqds., 
Battle Fit. to Nav. A. Stn., Pensacola. 

Lt. Emile Chourro, Det. Nav. A. Sta., Pearl Harbor, to 
Annapolis. 

Lt. Ralph Wyman, det. Aireraft Sqds., Sctg. Fit., to Nav. 
Air Sta., San Diego. 

Lt. Comdr. Wallace L. Lind, det. Nav. Air Sta., San Diego, 
to U.S.S. Arizona. 

Ch. Bosn. John B. Carroll, det. U.S.S. Tanager, to Nav. 
Air Stn., Lakehurst. 

Following officers from stations designated to Nav. A. 
Sta., Pensacola, Lts. (jg) Hnrrv A. Brandenburger, det. 
U.S.S. New Mexico, David E. Carlson, det. U.S.S. Melvin, 
Ensigns James R. Andrews, det. U.S.S. McCnwlcy, Ralph J. 
Arnold, det. Battle Fleet, Thomas F. Carlin, det. U.S.S. Far- 
ragut, Charles F. Coe, det. U.S.S. Litchfield, Joseph L. Kane, 
det. U.S.S. Mississippi, George W. Lehman, det. U.S.S. Okla- 
homa, Mallisli M Lindsay, det U.S.S. Mississippi, Earl 
Maeser, det. U.S.S. Thompson, Mathias M. Marple, det. 
U.S.S. Litchfield, George W. D. Covell, det. U.S.S. Kidder, 
John B. Moss, det. U.S.S. California, Alfred C. Olney, det. 
U.S.S. Idaho, John V. Peterson, det. U.S.S. Tennessee, Harry 
Sanders, det. U.S.S. California, Zeus Soucok, det U.S.S. 
California, Claude F. Sullivan, det U.S.S. Maryland, Thomas 
B. Williamson, det. U.S.S. Tennessee, Joseph E. M. Wood, 
det. U.S.S. Mississippi. 

Lt. (jg) Allen D. Blacklodge, det. Nav. A. Sta., Pensacola, 
to Naval Acad., Annapolis. 

Lt. Edward D. Graffin, det Nav. Aircraft Fact, Phila., 
to Quautico, Va. 

Lt. Ira P. Griffen, det Navy Yard Boston, to Phila. 

Capt Thomas T. Craven, det Com. Nav. Air Sta., San 
Diego, to Com. U.S.S. Maryland. 
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PUBLISHER’S NEWS LETTER 


Aviation an account of the cost of aircraft to 
the navy with the heading, "Secretary Wilbur 
figures each Bomber costs Navy Million and 
Half,” you would place it in a class with other 
aeronautical mathematical gymnastics which seem 
to give so many persons an opportunity to exercise 
their actuarial skill or whatever you choose to call 
it. But this cost seems inescapable from the 
figures given by the Secretary at the launching of 
the Saratoga, although he probably did not have 
this total in mind when he spoke. As will be 
seen from the address given after the launching, 
printed elsewhere in this issue. Mr. Wilbur referred 
to the statement of Admiral Simms in which he 
said that he would rather have one thousand 
bombing planes at $45,000 each than a battle- 
ship, and carried the assertion to its logical con- 
clusion from the navy point of view. The 
Admiral, no doubt, thought of bombing planes 

required no naval carriers. The Secretary, how- 
ever. sees in bombers a naval weapon comparable 
to the big gun, the cost of which is not the gun 
itself, but the cost of placing it where it will be of 
service to the fleet. 


First, he says that it cost the navy a million 
dollars for each thousand tons of aircraft carrier, 
and this tonnage is required to transport one 
bombing plane. He then tells us that the cost of 
the shore establishments of the Navy is about equal 
to the value of the floating navy, and to make the 
proposed addition to the air fleet would require a 
substantial addition to the present shore facilities, 
“Probably not equal in value to the cost of all the 
carriers, but at least a substantial addition.” 
Inasmuch as the aircraft carrier is a highly 
specialized ship the “substantial” additional facili- 
ties required would probably equal one half the 
present facilities required for battleships, or at the 
rate of a half million dollars for each bomber that 
a carrier can accommodate. Next this weird cost 
statement places the value of the fighting and 
spotting planes in the total. As there are to be 
41 of these planes on the Saratoga, in addition 
to the 31 bombers, for each bomber there would 
have to be about $33,000 worth of auxiliary 
planes. So, it will be seen that with the cost of 
the bomber itself, $45,000, the total cost to the 
Navy of each bomber would be $1,578,000. 

But the Secretary gives us further expenses in 
the form of upkeep, when he includes the cost of 
the additional naval personnel that would be re- 
quired for the additional carriers. This he estimates 
at a million dollars a year for each carrier or at 
the rate of over $30,000 a bomber. In fairness 
to this method of cost finding we feel as Mr. 


Wilbur did when he said: "Of course I do not 
pretend to say that I have correctly portrayed the 
mental operations of this witness, but the suggestion 
illustrates the implications involved in a substantial 
addition to the naval air force.” The main point 
to be noted from these huge expenditures is that 
great sums of the people's money will have to be 
used to protect the battleship, or for the use of 
aircraft in naval warfare. The reasons given for this 
development is that aircraft are so limited in their 
present development that they require ships to carry 
them to sea, "on the backs of the fleet,” as 
Admiral Moffct said in his address. Air people, 
we believe, will feel that if the cost of several air- 
craft carriers was expended in the development of 
both airplanes and airships, that the range and 
other qualities could be so improved that they 
could operate without such great expenditures for 
purely naval adjuncts. Witness, the proposed 
non-stop flight of the PN9 from California to 
Hawaii — 2000 miles. 

It would be still more interesting to have the 
Navy make a comparison of the cost of the bomb- 
ing plane with the big gun. The Colorado 
Carries eight 1 6 in. guns. The cost is given by 

The World Almanac at $25,030,311. Using 

the method of the Secretary in figuring the cost 
of bombers, there would have to be included the 
cost of the auxiliary ships which have been figured 
at about the same as the battleship or roughly 
$50,000,000 for each eight guns. Then as the 
shore establishment according to Mr. Wilbur is 
about equal to the value of all the vessels of the 
navy, another $50,000,000 must be added mak- 
ing $100,000,000 for each 16 in. gun or 
$12,000,000 a gun. Of course the absurdity 

of such figuring is apparent, but it is equally 
fantastic to build up huge totals for aircraft for 
the purpose of giving the public the impression that 
naval aviation is so costly. 

Following the enactment of the Kelly Bill which 
permits the Postmaster General to make contracts 
for the extension of the Air Mail with private 
operators, there has been a veritable snow storm of 
requests for information about this new possibility. 
Nearly five thousand communications have been 
received from all sorts of enquirers as to the new 
plan. With the proposition clearly stated in the 
bill the interest is very encouraging. The Air Mail 
is the only transportation method that carries mail 
exclusively. All others carry mail as an incidental 
part of their main activity. This is sound practice 
and will doubtless come about in the no distant 
future with the carrying of mail by air. Mean- 
while the pioneering work of the Post Office De- 
partment in this field has brought to this country 
the greatest praise from all parts of the world. 

— L.D.G. 
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Offices 

1030 N. CALVERT ST. 
BALTIMORE, MD. 


AIRCRAFT CO. 

Aerodrome 

LOGAN FIELD 
MARYLAND 


WAREHOUSE: COLLEGE PARK, MD. 


Announcement to all users of aircraft 


We have just completed the purchase and assembly of the most complete line of JN and 
Canuck planes and parts: also OX-5, OXX-6; we also have other motors and parts not 
listed, on which we offer exceptional prices. Ask us for what you want. 

The large volume of our business enables us to offer these to the public at the most 
attractive prices. To demonstrate this see the following extracts from our catalog: 


Shock Abcorber (good li 
Scl of landing gear strut' 
Complete set of 60 gaske 


$ 3.00 
* 20 


Propeller Hub Puller 
Zenith Carburetor 


JN double aileron wing. 



Hisso 150 H.P. propeller. - 
Tack on fuselage cover. 

D.H. wheel. - 


$ 2.00 

*12.00 


*15.00 

*10.00 

*20.00 


“THE LEVIATHAN OF THE AIRCRAFT FIELD” 


Designing and Constructing 
of All-Metal Multi-Motored Planes. 

T win-motored planes guaranteed lo keep full stability 
in the air and climb with one out of two motors stopped. 

Demonstration flights of the first American built 
SIKORSKY two engined 1 6 passenger aeroplane at 
Roosevelt Field. Westbury. L I. 

SIKORSKY AERO 
ENGINEERING CORPORATION 

250 W. S7TH ST., NEW YORK 

See "Aviation" Feb. 16. 1925 


AVIATION 

gives the greatest value of any aeronautical 
publication — 

52 issues for 

$4 Domestic $6 Foreign 

$5 Canada 

Gardner Publishing Co., Inc. 

225 Fourth Ave. 

New York 


When Writing to Advertisers, 


The Aeroplane 

Published Weekly 

175, Piccadilly. London. W.1 
England 

Charles Grey 
E ditor 

Subscription Rates 
for U.S.A. 

I year — $8.50 


Please Mention 


AVIATION 


AVIATION 


447 


The Plane 

You Have Been Waiting For 



Sworn Performance 


PRICE $3,500.. F.O.B. WICHITA 

THE TRAVEL AIR MFG. CO. 

Wichita, Kansas 




Pilots and mechanicians prefer Champions 
because of their absolute dependability. 

With a full set of 
Champions you can 
count on greater power 
and speed, quicker take- 
off and utter dependa- 
bility while in the air. 
Champion is the better 
spark plug because of 
its unbreakable double- 
ribbed sillimanite core, 
its special alloy elec- 
trodes, and its two-piece, 
gas-tight construction. 


CHAMPION 

Dependable for Evers Engine 



Amblirv. 






used all over the world 


on more than 10,000 aircraft 

Gordon Bennett Onp: Dentoeh Cop. 1930, 1931. 
C Bpiod' r <rri*r Distance Records’ 0 (Airplane, and Seaplane.) ■ World Altitude Record. 


DOPES 

PIGMENTED DOPES 
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TITANINE, Inc. 

UNION, UNION COUNTY, N. J. 

Contractors to U. S. Government 
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‘Slircrafr Service DirecTorni 

V WHERE TO PROCURE EQUIPMENT AND SERVICES ^ J 1 




FLIGHT INDICATOR 

PIONEER INSTRUMENT COMPANY 

MAIN OFFICE AND FACTORY BROOKLYN NEW YORK 


MATTHEW B. SELLERS 

Consulling Aeronautical Engineer 
Ardsley-on-Hudson, N. Y. 

w h fau ht t ANNOUNCEMENT : 


LUDINGTON EXHIBITION COMPANY 

Passenger Flying Spares of All Kinds 



Victor Dallin — - Amal ^^Sankm 

Aerial Photography Exhibition Flying 

Office: 810 Atlantic Bldg. Dying from Pine Valley. N. J. 

PHILADELPHIA PINE VALLEY, N. J. 

—PETREL MODEL FIVE— 

— Seaplane or Landplane to Suit Your desires — 

—Air Cooled or Water Cooled Motors— 

Details on Models Four & Five gladly furnished on request 

HUFF DALAND AERO CORPORATION 

OGDENSBUKG. N. Y. 

NEW YORK UNIVERSITY 

Courses in Aeronautical Engineering 
and Industrial Aviation 

The Deen. College of Engineering, New Ynrk University. 

Uniuereity Heights. New York City 

FIVE PASSENGER BREGUETS 
YACKEY AIRCRA FT Co!” *” d 

FOREST PA R K 8 ' I LlTnO IS ' ( SubS?b of Chicago) 

The Reed Propeller (Patented) 

Foreign Department 

U. S. LICENSEES— Curtiss Aeroplane It Motor Corporation. 
WORLD'S SPEED RECORD — 1923 — Mltrhel Field. I*. I. 
WORLD'S SPEED RECORD — 1921— lstrea, France. 

Curtiss Airplanes, Motors and Parts 

Veu will find that our goods 
are reliable and our prices right. 

G. S. IRELAND, CURTISS FLYING FIELD 
GARDEN CITY, N. Y. 

Aircraft Engine Design and Development 

GLENN D. ANGLE 

Consulting Engineer 
5-151 General Motors Building, 

Detroit, Michigan 

THE SUPER RHONE RADIAL ENGINE 

120 H.P. at 1500 R.P.M,, Aircooled 320 pounds 
TIPS & SMITH 

P.O. BOX i ss HOUSTON. TEXAS 

PARAGON PROPELLERS 

BETTER THAN EVER 
Paragon Engineers, Inc. 

Baltimore, Maryland 

EDWARD P. WARNER 

Consultant in Aeronautical Engineering 
Commercial Operation of Aircraft. 
Mass. Institute of Technology 
Cambridge, Mass. 

GROWING FAST 

Yon will see from this and recent issues of AVIATION that the 
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April 20, 1926 
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AIRCRAFT SERVICE DIRECTORY 

CONTINUED 


VNSALDO CABIN PLANE— Like New. 

D YTON WRIGHT “CHUMMY”— 0X5 Motor. 

Write for Particulars 

THE RINEHART WHELAN COMPANY 


1 FIELD 


DAYTON, OHIO 


LIBERTY MOTOR OWNERS 


200 H. P. LIBERTY SIX MOTORS 


0 JOLIET SALES S 


CLASSIFIED ADVERTISING 


IV 1 ATI ON. 225 F 


i's JN4D. Brand n 

A ny demonstration 

Avenue, Union Hill, N. J. 


WTED: Flying boat hull, MF or similar typo. New 
perfect condition. Give description and lowest cash 
il. P. Sheard, 3220 N. 24th Street, Tacoma, Wash. 

1 SALE: Cameras, Eastman Hawkoye Aerial, L type, 
plate, 10 inch focal length, complete with lens, all in 
'ooden box with magazines and accessories. Henry K. 
W ulener Bldg., Philadelphia, Pa. 

: SAT.F. • tr a 1:1 i i r 


it SALE: Oi 

"fated at Buffalo, N. Y. 
. Larsen, Wisconsin. 


I -Clear acetate $1.00 per gallon. Wood filler 6c per 
nan Purchasing Syndicate, 249 Broadway, Buffalo, 


HASKELITE 

Over four hundred square feel of HASKELITE Waterproof 
Plywood is used on all United Stales Air Mail planes. 

Use the best on d order HASKELITE 

HASKELITE MANUFACTURING CORPORATION 

113 WEST WASHINGTON STREET CHICAGO. ILL 


Good Airplanes for Sale at Reasonable Prices 

with OX5 and Hisao motors. Fiva place Standard with 
Splendid Jennies and Canucks. Thomas Morse 8coots. 
without motor. Special short wins Canuck, extra fast, 
inen, beautiful finish. Farts and ■ parse for the above 

"" southern AIRWAYS, Inc. 




■ained ns flying cadet. 


Brand new 0X5 motors in original crates, complete with 
tools, hubs, etc. — $176.00; Slightly used, $125.00; a limited 
number in need of overhaul for from $50.00 to $75.00. Brand 
new 2 Cylinder Lawrence air-cooled motors, 28 to 40 lap., 
Lang propellers. Zenith Duplex Carburetors, Filbum igni- 
tion. Pressure oil feed. Just the thing for light planes. 
Could not be duplicated for $750.00 — complete while thev 
last, for $75.00. Brand new Liberty 6, $750.00 ; Brand new 
Hall-Scott 6 cylinder A-5-A, $500.00; Brand new Hall-Scott 
4 cylinder A-7-A, $175.00; New Liberty 12, $1750.00; slightly 
used, $1400.00; Slightly used Mercedes, $350.00; good used 
v tt — $400.00. Curtiss C-6 Standard without wings, 
mplete stock of 


Also . 


completely overhauled, 

parts for any make motor or aeroplane. E 
Satisfaction guaranteed, or money refunded. IF IT FLIES, 
WE HAVE IT. CRAWFORD AIRPLANE COMPANY, 
VENICE, CALIFORNIA. 

SPECIAL “$5.00” SALE— D.H. Wheels; D.H. or 0X5 
axles Jenny tires; T.M . tires; Hispano oil tanks; OX5 
props; Jenny gas tanks; 0X5 hnbs; 0X5 crankshafts; Jenny 
flippers, uncovered; Jenny rudder; new 26 x 4 tubes (pair) ; 
peach-baskets (pr.); four Jenny landing gear top fittings; 
25 ft best shock cord; 1 set (4) landing gear struts; 24 
spark plugs (A.C., Rajah, Champion, Splitdorf, Bethlehem); 
new LeRhone mag.; 6 yds. 90 in. aeroplane cotton; 1 pr. 
Resistal goggles and 1 leather helmet; 1 complete OX9 
water pump; T.M. nose plates (pair); 1 set gaskets (16); 
1 set piston rings (16), and 1 set wrist pins (8) ; 1 set con 
rod bearings (8); 1 set main bearing (5) ; any of the above 


James Trich, P.O. for $5.00. CRAWFORD AIRPLANE COMPANY, Vet 
California. 
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Queer Cargoes 


osiirisr. 


Glenn L. Martin 
small flyer which 
■ntion among the 
werful Bombers. 

ics in from a flight it 
ip, refueled, and put 
For instant emergency. 

jue — a big manufac- 
s himself short on a 
bolts or stampings, or 


e from a city 
- we can, and do. 

tewspaper wants a 
ng hurry; — out goes 
a single slip of card- 


SttZLi 

record for service. Speedy — Reliable- 


r this little Martin 


THE GLENN L. MARTIN COMPANY 


Speed- with Safety 



The Air Mail Division of the United States Post Office Department is 
the greatest exponent of commercial aviation in the world. Having success- 
fully proved over an operating period of eight months that a day and night 
schedule between New York and San Francisco was feasible and practical, 
the next step was to obtain aeroplanes that, with the same faithful Liberty 
motors and with the same or better performance, would double the pay 
load — thus doubling the income without materially increasing the operating 
costs. The Curtiss Aeroplane and Motor Company, Inc. were quick to see 
the opportunity and developed for the Air Mail Service, the Curtiss Carrier 
Pigeon. 


On the official tests this machine made the following remarkable per- 
formance with full fuel load and a pay load of one half a ton, twice that of 
the present DH. 

High speed 128 MPH Cruising speed at 1500 RPM 108 MPH 

Landing speed 50 MPH Ceiling 16200 ft. 

Climb 1,000 ft. per minute to 3,000 ft. 

The official cross country flight of one hundred miles was made in fifty- 
nine and one-half minutes on twenty gallons of gasoline. 


Five miles per gallon — Five cents per mile — Ten cents per ton mile. 


This is Commercial Aviation with Real Economic Possibilities. 


Curtiss Aeroplane & Motor Company, Inc. 





BOEING PURSUIT 

Recognized by Military Services as the Finest Single 
Seater Fighter in the World 

The ORIGINAL combination of: 

An Underslung Sloping Core Radiator: 

A Small Body properly arranged; 

A Semi-thick Airfoil Section of True Contour throughout 
the entire length of both the Small Elliptical Lower 
Wing and the Larger Tapered Upper Wing; 

A Single Bay Biplane with external brace wires in Front 
Truss Only ; 

An ideal proportioning of Unbalanced Control Surfaces, 
giving unprecedented ease and range of control. 

DESIGNED IN THE YEAR 1922: PRODUCED AND FLOWN EARLY IN THE YEAR 1929 


BOEING AIRPLANE COMPANY 

SEATTLE, WASHINGTON 



